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Expression of the antifreeze protein gene of a pyrochroid beetle Dendroides 


canadensis in prokaryote and detection of the protein biological activity 

LIU Zhong-Yuan[] ZHANG Fu-Chun  [] WANG Yun[] LU Guo-Dond] Key Laboratory of Molecular Biology[] College of 
Life Science and Technology[] Xinjiang Key Laboratory of Biological Resources and Genetic Engineering[] Xinjiang 
University[] Urumqi 8300460 China[] 

Abstract[] In order to express а pyrochroid beetle Dendroides canadensis antifreeze protein іп E. coli BL21 and to 
investigate the properties of recombinant antifreeze protein[] the D. canadensis afp gene was synthesized[] cloned into the 
рСЕХ-4Т-10 and transformed into E. coli BL21. The optimal inductive condition was selected by different experimental 
approaches. The results of SDS-PAGE analysis indicated that the antifreeze protein was expressed successfully іп E . coli 


BL21. The expressed antifreeze protein[] existing in the soluble and fusion form[] with the molecular weight of about 40 


kD[] could increase low temperature resistance of bacteria as shown by the biological activity detection. 
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Fig. 1 Constructure of the expression plasmid pGEX-4T-1-afp 
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Fig. 2 Те optimal inductive condition for expression of antifreeze protein 
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4 ~ 70 рСЕХ-4Т-1-00 00 0 OD] ПП 0.200.500.801.000 0.5 mmol/L IPTG[] O Induced at 0.2[] 0.5(] 0. 8L] 1.0 of the starting bacterial 
Орр by 0.5 mmol/L IPTG[] respectively] 80 pGEX-4T-1 [] 0.5 mmol/L IPTG [] O Induced by 0.5 mmol/L IPTG[] 90 pGEX-4T-1-afp [] O O Not 
induced[] 10 ~ 140 pGEX-4T-1-afp П О O 0.200.400.600.801.0 mmol/L IPTG[] O Induced by 0.2[]0.4(10.6[]0.8[] 1.0 mmol/L IPTG[] respectively. 


2.3 (ID DO BO EB 








1 2 3 
Dugügsmnmnaupaunpat ubl compe wem 
О0000 Шо shoidd 0.1 ue sud o 2 
ml] RN de —— 974 
2.4 ПОООООООООО ти 0 
Uum 0010030050070090 гуш] П M. — 420 
ПППППППО©СПППППППЇР8СПППП КЫК, 


24АҺЬПШППППШ3ПППШП 00000 
ШШПШШПППППШПППШППШПШПППППП 
ОШООО ооа ПППППППППППП 
ШШПШПШПШПШППППППШ ПШ 2210000 
ШППШППППШИПШПШШПИППП а=0.01 00 
ШШППШПШПШППШПППШПШШПШПШПИППШПП 
ШШППШППППШППППППШПППШШПП 
ООООООО 





ee —— 20.1 





03 00010000000 
Fig. 3 Те purification of antifreeze protein 
10 pGEX-4T-1-afp П O O О O Expressed total proteins] 20 0 0 O 0 
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Table 1 Тһе bacteria colonies treated with different antifreeze protein concentrations in different times 








Dat А U D ПП 0 0 Concentration of antifreeze protei] ual ml] 

"Treatment time 0 10 30 50 70 90 
0 1 131 + 213 1 135 + 301 779 x 243 671 x 130 788 x 174 860 + 62 
24 408 + 160 615 + 87 573 + 398 561 + 85 472 + 407 507 + 368 
48 0+0 125 + 67 435 + 161 910 + 326 1 900 + 272 2 074 + 291 
72 0+0 142 + 26 870 + 218 2 744 + 752 2 844 + 744 2 234 + 38 
96 0+0 246 + 14 1 791+ 219 5 612 € 2 425 6 673 + 2 096 2 561 + 683 
120 0+0 532 + 108 3 503 + 398 10 008 + 253 10 678 + 2 808 10 623 + 1 176 
144 0+0 802 + 147 7 302 + 1 355 16 467 + 2 640 31 030 + 3 548 32 507 + 8 794 
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Table 2 Тһе variance analysis of antifreeze protein for 


improving the low temperature resistance of bacteria 











Ei EE df MS F кей 
[] [] Concentration 20.44 6 3.41 162.86" 3.07 
OO Time 12.57 4 3.14 150.17 3.60 
000 0 Імегасіоп 7.60 24 0.32 15.14“ 2.07 
ПО Eror 1.46 70 0.02 
ПОП Total 42.07 104 
** а= 0.01. 
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